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(57) Abstract: The invention relates to a weapon system (1) comprising a recoiling mass (2) and a cradle (3), wherein the recoiling 
mass comprises a weapon barrel (2a) and a breech sleeve (2b) and moves in translation during firing relative to the cradle (3) and a 
guide means is provided for guiding this recoil movement of the recoiling mass (2). This weapon system is characterized in that the 
guide means comprises at least one bar (5) secured to the cradle (3) and extending rearwards from the weapon system, said bar (5) 
cooperating with at least one rail borne by the breech sleeve (2b). The breech sleeve (2b) is connected to the cradle (3) by two pairs 
(6a, 6b) of hydraulic or pneumatic recoil brakes (7), each rail being arranged between two brakes (7) of a same pair, the body of each 
brake (7) being secured to the cylinder head sleeve (2b). 


(57) Abrégé : L'invention a pour objet un systéme d'arme (1) comprenant une masse reculante (2) et un berceau (3), la masse reculante 
comprenant un tube d'arme (2a) et un manchon de culasse (2b) et se translatant lors du tir par rapport au berceau (3) et un moyen de 


[Suite sur la page suivante] 


WO 2021/224762 A1 [HN AU OTRO RIOT МЕН НИ 


SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW. 


(84) États désignés (sauf indication contraire, pour tout titre de 
protection régionale disponible) : ARIPO (BW, GH, GM, 
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, 
ZM, ZW), eurasien (AM, AZ, BY, KG, KZ, RU, TJ, TM), 
européen (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, 
FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, 
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM, ML, 
MR, NE, SN, TD, TG). 


Déclarations en vertu de la régle 4.17 : 
— relative à la qualité d'inventeur (règle 4. 17(iv)) 


Publiée: 
— ауес rapport de recherche internationale (Art. 21(3)) 


guidage étant prévu pour assurer le guidage de ce mouvement de recul de la masse reculante (2). Ce système d'arme est caractérisé en 
ce que le moyen de guidage comprend au moins une barrette (5) solidaire du berceau (3) et s'étendant en arrière du système d'arme, 
barrette (5) coopérant avec au moins un rail porté par le manchon de culasse (2b). Le manchon de culasse (2b) est relié au berceau (3) 
par deux paires (6a,6b) de freins de recul (7) hydrauliques ou pneumatiques, chaque rail étant disposé entre deux freins (7) d'une méme 
paire, le corps de chaque frein (7) étant solidaire du manchon de culasse (2b). 
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Description 


Title of the invention: Compact guide device for a recoiling 


mass 


The invention relates to a weapon system comprising a 
recoiling mass and a cradle. 

The recoiling mass of a weapon typically comprises a 
weapon barrel, which is equipped at its rear part with a 
breech ring. 

The breech ring carries the breech, which closes the 


barrel after the piece of ammunition has been loaded. The 


breech may be a wedge breech or a screw breech. 

During firing, the recoiling mass translates relative to 
the cradle to allow the recoil of the weapon barrel after the 
piece of ammunition has been fired. 

It is therefore necessary to provide a means for guiding 
this recoil. 

Patent EP 1,072,857 describes an example of a guide means 
comprising prismatic shoes that are secured to the cradle and 
slide in corresponding grooves carried by a carriage to which 
the weapon barrel is fixed. 

The disadvantage of such a solution is that a carriage 
must be fitted to the recoiling mass, which affects the bulk 


of the weapon system. 


In addition, in order to reduce the recoil forces and 
recoil length, it is necessary to give a large mass to the 
recoiling mass. 


Patent application US 2012/0266747 A1 is another example 


of the implementation of such a carriage, and in particular 
describes a weapon system with damped recoil comprising a 


recoiling mass that slides relative to a cradle, the 


recoiling mass comprising a weapon barrel and a breech, there 
being provided a pair of recoil brakes, secured to the cradle 


and connected to one another by brackets. The recoiling mass 
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is guided relative to the cradle by means of bars that are 
secured to the cradle and receive rails carried by a carriage 
secured to the weapon barrel. 

Also known from patent application US 5 703 318 A is a 
weapon system comprising a recoiling mass, including a breech 
ring and a weapon barrel, and a cradle, guiding being 
provided by bars that are carried by the breech ring and 
slide in rails secured to the cradle. Recoil brakes and 
recuperators are provided, all being housed in the cradle. 

It is the aim of the invention to propose a weapon system 


in which both the recoil forces are reduced and the mass of 


the cradle is reduced. 

This makes it possible for the weapon system to be 
lighter with reduced forces at the trunnions. 

The invention thus relates to a weapon system comprising 
a recoiling mass and a cradle, the recoiling mass comprising 
a weapon barrel and a breech ring and translating relative to 
the cradle during firing, and a guide means being provided 
for guiding this recoil movement of the recoiling mass, the 
weapon system being characterized in that the guide means 
comprises at least one bar that is secured to the cradle and 
extends to the rear of the weapon system, the bar cooperating 
with at least one rail carried by the breech ring, the breech 
ring being connected to the cradle by two pairs of hydraulic 
or pneumatic recoil brakes, each rail being arranged between 
two brakes of the same pair, the body of each brake being 
secured to the breech ring. 


In a particular embodiment, the ring may be extended at 


its front part by at least two wings, the at least one guide 
rail extending along the wings. 


Advantageously, each bar may carry a shoe with a 


prismatic profile engaged in a complementary profile carried 


by the corresponding rail of the breech ring. 
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In a particular embodiment, the prismatic profile of the 


shoe may comprise at least two pairs of bearing surfaces each 


delimiting a V shape, the two V shapes being positioned 


facing each other. 


In a parallel manner, the rail of the breech ring may 
comprise at least two pairs of bearing surfaces complementary 
to those of the shoe and each delimiting a V shape, the two V 
shapes being positioned facing each other. 


The invention will be better understood upon reading the 


following description of а particular embodiment, the 


description being made with reference to the attached 


drawings in which 

[Fig. 1] shows a rear perspective of a weapon system 
according to one embodiment of the invention, with the 
recoiling mass in the return to battery position; 

[Fig. 2] shows a rear perspective of the same weapon 
system with the recoiling mass in the maximum recoiling 
position; 

[Fig. 3] is a rear view of the weapon system according to 
this embodiment of the invention; 

[Fig. 4] is a longitudinal cross sectional view of the 
weapon system according to this embodiment of the invention, 
the section being made along the plane whose trace AA is 


indicated in Fig. 3 ; 


[Fig. 5] is a perspective view of the ring alone. 


Referring to Figures 1 and 2, a weapon system 1 according 
to one embodiment of the invention comprises a recoiling mass 
2 and a cradle 3. 

This weapon system is for example intended to equip an 


armored vehicle, which is not shown, for example a tank. 


The cradle 3 is connected to the turret of the vehicle by 


a system of trunnions (not shown) allowing the weapon system 
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to be aimed in elevation. These mountings are conventional 


and are therefore not shown here. 


In a similarly conventional manner, the recoiling mass 2 


comprises a weapon barrel 2a to which a breech ring 2b is 


fixed. For example, the weapon barrel 2a will be of a large 
caliber, such as a barrel with a caliber greater than 105mm. 

The breech ring 2b that is shown is a ring that carries a 
breech closure by means of a screw 4 engaged in an axial 
tapered thread of the ring. 


Screw breeches are well known to the one skilled in the 


art, for example by patent FR 2,679,990, and it is not 
necessary to describe them in detail. 

It would also be possible to provide a breech ring 
carrying a wedge breech of the type described for example in 
patents EP 747,651 and EP 321,345. 

As can be seen from the Figures, the cradle 3 has a ring 
3a in which the weapon barrel 2a slides. 

The ring 3a carries an end plate 3b and it is extended by 
two bars 5. 

The breech ring 2b is connected to the cradle 3 by an 
elastic linkage that comprises recoil brakes 7 and one or 
more recuperators (not shown). The hydraulic recoil brakes 7 
are well known and generally comprise a piston moving in a 


cylinder and causing the expulsion of a fluid, most often 


oil. The throttling of the oil causes braking. Pneumatic 
brakes are also known, but the braking efficiency is lower. 

The function of the recuperators is to return to battery 
the recoiling mass 2 after its recoil. When the brake is 
hydraulic, the fluid expelled from the brake is led through 
pipes to the recuperator where it compresses a gas whose 
expansion will lead to the return to battery of the recoiling 
mass. 

The weapon system 1 shown in the Figures comprises two 


pairs 6a, 6b of hydraulic or pneumatic recoil brakes 7. The 
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body of each brake 7 is secured to the breech ring 2b, for 


example by screwing or shrink-fitting, and is positioned in a 


complementary cylindrical housing 14 of the ring 2b (Figure 
5). The rod 9 of each recoil brake is fixed by screwing to 


the end plate 3b of the cradle 3 (Figure 2). 


Each bar 5 secured to the cradle 3 extends to the rear of 
the weapon system, and cooperates with at least one rail 8 
carried by the breech ring 2b. As it can be seen in Figure 2, 
each rail 8 is arranged between two brakes 7 of the same pair 
6a, 6b. 

In order to ensure that guiding is provided over the 
entire recoil length, and as it can be seen in particular in 
Figure 5, the ring 2b is extended at its front part by at 
least two wings 10, and the one ore more guide rails 8 extend 
along the wings. 

As it can be seen more particularly in Figures 3 and 4, 
each bar 5 carries at its rear end a shoe 11 with a prismatic 
profile, which is engaged in a complementary profile 12 
(Figure 5) obtained by machining and that forms the 
corresponding rail 8 of the breech ring 2b. 

A prismatic external profile is a polyhedron shape based 
on two equal and parallel polygons whose homologous sides are 
joined by parallelograms. 

In simple terms, a prismatic shape has a non-circular 
section and whose section is constant along the prism. It 
therefore allows sliding along the axis of the prism (the 
line connecting the barycenters of the two equal and parallel 


bases) and prohibits any rotation around the axis of the 


prism. A rectangular parallelepiped is a prism (rectangular 


base). A shoe whose section is a regular or non-regular 
hexagon (as shown in the figures) is also a prism. 


As it can be seen clearly on Figure 3, the prismatic 


profile of the shoe 11 comprises at least two pairs 13a and 


13b of bearing surfaces, each of which delimits a V shape. 
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The two V shapes thus formed are positioned facing each 
other, symmetrically with respect to the plane P, which is 


the plane of symmetry of the shoes and which also contains 


the axis of the weapon barrel 2a. 


In order to receive this shoe 11, the profile 12 of the 


rail 8 of the breech ring 2b comprises at least two pairs of 
bearing surfaces which are complementary to the bearing 
surfaces 13a and 13b of the shoe 11. They also each delimit a 


T 


V shape, the two V shapes thus formed being positioned facing 


each other. 

A possible shape for the shoes 11 is described in patent 
EP 1,072,857, to which reference may be made for further 
details. It should be noted that this patent also describes 
an adjustment device to compensate for wear, which can 
advantageously be implemented here. 

It can therefore be seen that, with the invention, the 
recoiling mass 2 also includes the mass of the bodies of the 
brakes 7. 

Thus, this increases the overall mass of the recoiling 
mass 2, which reduces both the recoil forces and the recoil 
length. Such an arrangement is favorable to an integration in 
the turret of an armored vehicle and to an overall reduction 
in the mass of the weapon system, the cradle of which no 
longer has to be oversized. 

The recoiling mass 2 translates from the cradle 3 during 
firing due to the recoil effect. 


The translation movement is guided, on the one hand, by 


the cooperation of a cylindrical bearing surface of the 


weapon barrel 2a with the ring 3a of the cradle 3 and, on the 


other hand, by the sliding of the two shoes 11 on the 


profiles 12 of the rails 8 which are secured to the breech 


ring 2b. 
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It can be seen that the guide means here are particularly 
compact and that it is not necessary to provide additional 
rails on either side of the recoiling mass. 

The structure of the recoiling mass incorporates the 


guide means formed by machining the profiles 12 of rails 8 on 


the breech ring 2b itself. No dedicated carriage is required, 


as the breech ring 2b carries, within its structure, part of 
the guide means. 


An embodiment has been described, in which the bars 5 


have guiding shoes 11. It would also be possible to provide 
the bars 5 themselves with the prismatic profile that 


cooperates with the rails 8. 
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CLAIMS 


1 - Weapon system (1) comprising a recoiling mass (2) and 


a cradle (3), the recoiling mass comprising a weapon barrel 


(2a) and a breech ring (2b) and translating relative to the 


cradle (3) during firing, and a guide means being provided 


for guiding this recoil movement of the recoiling mass (2), 


the weapon system being characterized in that the guide means 
comprises at least one bar (5) that is secured to the cradle 
(3) and extends to the rear of the weapon system, the bar (5) 
cooperating with at least one rail (8) carried by the breech 
ring (2b), the breech ring (2b) being connected to the cradle 
(3 by two pairs (6a, 6b) of hydraulic or pneumatic recoil 
brakes (7), each rail (8) being arranged between two brakes 
(7) of the same pair (6a, 6b), the body of each brake (7) 
being secured to the breech ring (2b). 

2 - The weapon system according to claim 1, characterized 
in that the ring (2b) is extended at its front part by at 
least two wings (10), the at least one guide rail (8) 
extending along the wings (10). 

3 - The weapon system according to any one of claims 1 
and 2, characterized in that each bar (5) carries a shoe (11) 
with a prismatic profile engaged in a complementary profile 
(12) carried by the corresponding rail (8) of the breech ring 
(2b) . 

4 - The weapon system according to claim 3, characterized 
in that the prismatic profile of the shoe (11) comprises at 
least two pairs (13a, 13b) of bearing surfaces each 


delimiting a V shape, the two V shapes being positioned 


facing each other. 
5 - The weapon system according to claim 4, characterized 


in that the rail (8) of the breech ring comprises at least 


two pairs of bearing surfaces complementary to those of the 
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shoe (11) and each delimiting a V shape, the two V shapes 


being positioned facing each other. 


[Fig. 1] 


Fig. 1 


[Fig. 2] 
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[Fig. 4] 


Fig. 4 


[Fig. 5] 


